Turbine blade endwall heat transfer measurements are given for a range of Reynolds and Mach numbers. Data were obtained for Reynolds numbers based on in-With the grid installed, the freestream turbulence was in excess of 7%.
let conditions of 0.5 and 1.0 x 106, for isentropic exit 
DESCRIPTION

OF FACILITY
The initial description of the facility was given by Verhoff et al. (1992) . Subsequently, the cascade inlet section was analyzed and redesigned (Giel et al. 1994) to improve the inlet flow pitchwise uniformity. The camera fields of view are also shown in the figure.
Camera 1 was used primarily to obtain data in the blade leading edge region while Camera 2 was used primarily in the passage and trailing edge regions. Camera 3 had a wider angle lens which allowed a view of the entire test section. It was thus used to obtain data in the far downstream region, as well as in the upstream region near the heater leading edge. Camera l's view of this region was shadowed by the frame holding the plexiglas window.
All of the cameras were located 2.0 m from the instrumented endwall. Cameras I and 2 had 135 mm focal length lenses while Camera 3 had an 85 mm focal length lens. The endwall heater assembly was first painted with fiatblack lacquerpaint and then a uniform gridofwhite dots were painted on with a template. The dots were used in the data reduction processto determine spatial location.The locationsof the referencedots are shown in Fig. 2 .
Because the blades were made of stainlesssteel, those in contactwith the heatersneeded to have electricallyinsulatedends. RTV silicone was chosen to coat the ends of the blades.A thicknessof 0.4mm (1/64 in.) was determined from a heat conduction analysisto best balance the insulatingeffectof the blade,which would tend to allow overheating,and the fincoolingeffectof the blade, which would tend to overcool the endwall region near the blade.
The optional 74_ open area square bar turbulence grid isalsoshown in Fig. 2 . The grid consistedof one square 25 mmx 25 mm (1 in.x 1 in.)pitchwise bar that extended between the inletboards at midspan and three square spanwise bars locatedon 150 mm centers.
MEASUREMENT TECHNIQUES
Inlet Flow Measurements
As shown in Fig. 2 , aerodynamic probe measurements were made on a plane one axial chord upstream of the blade leading edge plane.
The measurements covered three blade pitchesand extended from near the endwall,z/s : 8.3x 10-4,to just above midspan, z/s = 0.54. Details of the measurement techniques are given by Giel et al. (1996) . Time mean flow measurements were made with a calibrated 3-holeboundary-layer probe near the endwall and a calibrated 5-hole pitch-yaw probe away from the endwall. Turbulence measurements were made with a constant temperature hot wire anemometer.
Endwall Static Pressure Measurements
The local When steady-state conditions were achieved, 35 mm colorslidephotographs were taken of the endwall surfacewith three cameras. Each camera was positioned to view a subset of the entiresurface,with some overlap between camera views as described previously and as shown in Fig. 2 . The endwall was illuminated using high speed strobe lights.The short duration of the strobe lightprevented radiativeheating of the liquid crystals.Two strobes were used for each camera, where qhtr --VI and A is the total heater area (824.2 cm2). The second term in this equation represents the back-face heat conduction loss, and was less than 0.6% of qhtr. The third term represents the radiative losses, and was leas than 4.5% of qhtr. For the results shown in Fig. 4, T, was measured 
MEASUREMENT RESULTS
Inlet Flow Measurements
Well-documented inlet boundary conditions are needed for CFD calculations. Figure 6 shows the static-toinlet total pressure ratio measurements for an exit Mach number of 1.3. Also shown are predictions made using the three-dimensional Navier-Stokes code, RVC3D, (Chima and Yokota, 1990 Near midchord there was nearly a thirty percent decrease in the rotor pressure differential at 6% of span compared to the midspan value. Fig. 7 and Fig. 11 . The effects of Mach number can be observed by comparing sequentially numbered figures, e.g., Fig. 7 and Fig. 8 . Finally, the effects of the turbulence grid can be observed by comparing every other figure, e.g., Fig. 7 and Fig. 9 .
Heat Transfer
Because all of the data was interpolated onto the same =............................. .. followed by 10% to 20% higher Stanton numbers along the remainder of the suction surface. This observation supports the idea that the secondary flow structure is different for the two cases. Figure 9 shows that the region downstream of the blade trailing edge is similar for the two cases. This is probably due to the fact that even for Case 1, the horseshoe vortex structure scours the endwall, increasing the freestream turbulence levels and eliminating the thick inlet boundary layers. Downstream of the horseshoe vortex therefore, the two cases should have similar endwall heat transfer distributions.
The far downstream region, in fact, supports this supposition with levels and patterns very similar to those of Case 1. Figure  10 shows the final high Reynolds number case, Case 4. The trends and differences for this case are generally the same as for the cases discussed above.
In comparing Fig. 10 with Fig. 8, it In comparing Fig. 12 with Fig. 8 , it is seen that the Reynolds number effects are also consistent with those discussed above.
The endwall Stanton number distribution for Case 7 is shown in Figure 13 . This is a 0.5 x 106
Reynolds number case with the inlet turbulence grid installed.
The Case 8, is seen in Fig. 14. Comparing Fig. 14 to Fig. 10 shows the same Reynolds number trends that have been shown throughout.
Comparing it to Fig. 12 shows consistent turbulence-grid effects. When compared to Fig. 13 , the consistent downstream Mach number trend of 40% to 60% higher St levels associated with the lower Mex levels is again seen.
Also, the agreement with Case 7 in the region upstream of the throat is excellent.
SUMMARY AND CONCLUSIONS
In general, lowering Recffi by a factor of two has significant effects on the endwall heat transfer in excess of the 
